Abstract. We give the Riemann-type extensions of Dunford integral and Pettis integral, Henstock-Dunford integral and Henstock-Pettis integral. We discuss the relationships between the Henstock-Dunford integral and Dunford integral, Henstock-Pettis integral and Pettis integral. We prove the Harnack extension theorems and the convergence theorems for Henstock-Dunford and Henstock-Pettis integrals.
Theorem 2.4. If the function f : [a, b] → X is Henstock-Dunford integrable on [a, b], then there is a sequence {X k } of closed subsets such that
In Theorem 2.7, if we remove the condition that f is a measurable, then we have the following theorem. 
Since X contains no copy of c 0 , by Bessaga-Pelczynski theorem [2, page 22],
By Harnack extension theorem [7, page 41], we have
(2.10)
3. The extension theorems and convergence theorems. Now we consider the extension theorems and convergence theorems of the Henstock-Dunford and HenstockPettis integrals.
for each x * ∈ X * .
Proof. for each x * ∈ X * , that is,
for each x * ∈ X * . We conclude that Lemma 3.5 (see [1, 5] Proof. Let
(3.14) We must show that Γ contains (a, b) and by Lemma 3.5 it is sufficient to verify that Γ satisfies Romanovski's four conditions.
Conditions (1) and (2) are easily verified.
In . Then we have
for each x * in X * . Since X is weakly sequentially complete, the sequence {x n } con- Since {F n } is continuous uniformly in n and ACG * uniformly in n, then for each 
, n ∈ N} is uniformly integrable on P (see [2] ), that is, for
It follows from [4, Theorem 3] that f is Pettis integrable on P and P f n → P f weakly. Since {F n } is AC * uniformly in n on P , so for every > 0 there exists N such that 
Let n → ∞, we have (3.20) that is, f is Henstock-Pettis integrable on [u, v] . So (u, v) ∈ Γ . This shows that (u, v) belongs to Γ and Γ satisfies condition (4). This completes the proof.
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